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“(meth)acrylate” refers to an acrylate and a methacrylate), 
vinyl functionality, vinyl ether functionality, (meth)allyl 
ether functionality (wherein (meth)allyl ether refers to an 
allyl ether and a methallyl ether), or mixtures thereof. 
0016. The coating compositions of this disclosure can 
include one or more different ethylenically unsaturated com 
pounds, preferably one or more (meth)acrylate monomers. 
Preferably, the (meth)acrylate monomers have two or more 
(meth)acrylate groups (i.e., they are multifunctional). The 
(meth)acrylate functional groups of the (meth)acrylate mono 
mers are bonded to a core structural group, which may be 
based on a wide variety of organic structures including tripro 
pylene glycol, isobornyl alcohol, isodecyl alcohol, phenoxy 
ethyl alcohol, trishydroxyethyl isocyanurate, trimethylolpro 
pane ethoxylate, hexanediol, ethoxylated and propoxylated 
neopentylglycol, oxyethylated phenol, polyethylene glycol, 
bisphenol ethoxylate, neopentyl glycol propoxylate, trim 
ethylolpropane, propoxylated glycerol, di-trimethylolpro 
pane, pentaerythritol, tetrahydrofurfuryl alcohol, beta-car 
boxyethyl alcohol, substituted derivatives of the above, 
combinations of the above, and the like. 
0017 Examples of suitable (meth)acrylate monomers 
include isobornyl (meth)acrylate, isodecyl (meth)acrylate, 
phenoxyethyl (meth)acrylate, trimethylolpropane tri(meth) 
acrylate, trimethylolpropane ethoxylate tri(meth)acrylate, 
tripropylene glycol di(meth)acrylate, hexanediol di(meth) 
acrylate, tetrahydrofurfuryl (meth)acrylate, beta-carboxy 
ethyl (meth)acrylate, bisphenol A ethoxylate di(meth)acry 
late, ethoxylated and propoxylated neopentylglycol di (meth) 
acrylates, di-(trimethyolpropane tetra (meth)acrylate), 
pentaerythritol tri(meth)acrylate, pentaerythritol tetra(meth) 
acrylate, or mixtures thereof. 
0018 Suitable (meth)acrylate monomers include, but are 
not limited to, tripropylene glycol diacrylate (TPGDA), avail 
able from Sartomer Corp., Exton, Pa.. under the trade desig 
nation SR 306, 1, 6 hexanediol diacrylate (HDDA) available 
from Sartomer under the trade designation SR 238, and tri 
methylolpropane triacrylate (TMPTA), available from Sar 
tomer under the trade designation SR 351. 
0019. Another example of a suitable ethylenically unsat 
urated compound is an allyl ether. Preferably, the allyl ether 
functional groups of the allyl ether monomers are bonded to 
a core structural group which is based on a wide variety of 
polyhydric alcohols. Suitable polyhydric alcohols include 
neopentyl glycol, trimethylolpropane, ethylene glycol, pro 
pylene glycol, butylene glycol, diethylene glycol, trimethyl 
ene glycol, triethylene glycol, trimethylolethane, pentaeryth 
ritol, glycerol, diglycerol. 1,4-butanediol, 1.6-hexanediol. 
1,4-cyclohexanedimethanol, and the like. Various mixtures of 
Such alcohols can be used, if desired. 
0020 Examples of suitable allyl ether monomers include 
hydroxyethylallyl ether, hydroxypropyl allyl ether, trimethy 
lolpropane monoallyl ether, trimethylolpropane diallyl ether, 
trimethylolethane monoallyl ether, trimethylolethane diallyl 
ether, glycerol monoallyl ether, glycerol diallyl ether, pen 
taerythritol monoallyl ether, pentaerythritol diallyl ether, 
pentaerythritol triallyl ether, 1.2,6-hexanetriol monoallyl 
ether, 1.2.6-hexanetriol diallyl ether, and the like. Propoxy 
lated and ethoxylated forms of these compounds are also 
suitable. 
0021. Another example of a suitable ethylenically unsat 
urated compound is a vinyl ether. Examples of suitable vinyl 
ether monomers include 4-hydroxybutyl vinyl ether, 1.4-cy 
clohexanedimethanol monovinyl ether, 1.4-cyclohex 
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anedimethanol divinyl ether, ethylene glycol monovinyl 
ether, ethylene glycol divinyl ether, diethylene glycol 
monovinyl ether, diethylene glycol divinyl ether, triethylene 
glycol divinyl ether, and the like. Propoxylated and ethoxy 
lated forms of these compounds are also suitable. 
0022. The amount of the ethylenically unsaturated com 
pounds in the coating composition is preferably about 20% by 
weight to about 80% by weight, more preferably 30% to 70%, 
and even more preferably 40% to 60%. 
0023. In addition to the functionalized resins and the eth 
ylenically unsaturated compounds described the above, the 
coating compositions described in this disclosure include a 
silicone compound to enhance the Surface properties of the 
cured coating made from the composition, particularly mar 
resistance and ink resistance. Suitable silicone compounds 
include non-reactive and reactive functionalized silicones. 
Functionalized silicones are preferred. While not wishing to 
be bound by any theory, presently available evidence indi 
cates that when the coating compositions are cured, the func 
tionalized silicones become an embedded permanent part of 
the crosslinked structure of the cured film, which not only 
enhances crosslink density, but also distributes silicone 
throughout the film. Since the silicone material is not con 
fined to the Surface of the film, the resulting coating resists 
penetration and permanent staining caused by inks, colorants 
and the like. 

0024 Suitable reactive silicones include, but are not lim 
ited to, acrylic functional polyester modified polydimethyl 
siloxane, polyether modified hydroxyl functional polydim 
ethylsiloxane, epoxy functional siloxane, and amine 
functional siloxane. Examples include crosslinkable (meth) 
acryl functional silicone compounds available under the trade 
designation TEGORAD from Evonik Industries, Parsippany, 
N.J., particularly TEGORAD 2650. Another example is a 
silicone diacrylate available under the trade designation EBE 
CRYL 350 from Cytec Surface Specialties of Dragenbos, 
Belgium. Yet another example is a reactive silicone Surface 
additive available under the trade designation BYK from 
BYK Chemie, Wessel, Germany, particularly acryl-func 
tional silicones such as, for example, BYK 371, a polydim 
ethylsiloxane modified with an acrylfunctional polyester. 
0025. The amount of the silicone compound in the coating 
composition is preferably about 0.1% by weight to about 5% 
by weight, more preferably about 1% to about 3%, and even 
more preferably about 1.5% to about 2%. 
0026. The coating composition is preferably radiation cur 
able, and may be cured via visible light, electron beam, ther 
mal initiation, or cationic initiation. In a preferred embodi 
ment, the coating compositions are ultraviolet (“UV) 
radiation-curable, and includes a (meth)acryl functional 
resin, an ethylenically unsaturated functional compound, a 
functional silicone compound, and a photoinitiator. Certain 
embodiments of the present invention include polymers that 
are curable by UV or visible light. These coating composi 
tions typically include a free-radical initiator, particularly a 
photoinitiator that induces the curing reaction upon exposure 
to light. The photoinitiator is preferably present in an amount 
of at least 0.1 wt %, based on the total weight of the coating 
composition. The photoinitiator is preferably present in an 
amount of no greater than 10 wt %, based on the total weight 
of the coating composition. 
0027. Among photoinitiators suitable for use in the 
present invention with resins having (meth)acrylate or allyl 
ether functional groups are alpha-cleavage type photoinitia 
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tors and hydrogen abstraction-type photoinitiators. The pho 
toinitiator may include other agents such as a coinitiator or 
photoinitiator Synergist that aid the photochemical initiation 
reaction. Suitable cleavage type photoinitiators include 
alpha, alpha-diethoxyacetophenone (DEAP), dimethoxyphe 
nylacetophenone (commercially available under the trade 
designation IRGACURE 651 from Ciba Corp., Ardsley, 
N.Y.), hydroxycyclo-hexylphenylketone (commercially 
available under the trade designation IRGACURE 184 from 
Ciba Corp.), 2-hydroxy-2-methyl-1-phenylpropan-1-one 
(commercially available under the trade designation 
DAROCUR 1173 from Ciba Corp.), a 25:75 blend of bis-(2, 
6-dimethoxybenzoyl)-2,4,4-trimethylpentyl phosphine 
oxide and 2-hydroxy-2-methyl-1-phenylpropan-1-one (com 
mercially available under the trade designation IRGACURE 
1700 from Ciba Corp.), a 50:50 blend of 2-hydroxy-2-me 
thyl-1-phenylpropan-1-one and 2,4,6-trimethylbenzoyl 
diphenylphosphine oxide (TPO, commercially available 
under the trade designation DAROCUR 4265 from Ciba 
Corp.), phosphine oxide, 2,4,6-trimethylbenzoyl (commer 
cially available under the trade name IRGACURE 819 and 
IRGACURE 819DW from Ciba Corp.), 2,4,6-trimethylben 
Zoyl-diphenylphosphine oxide (commercially available 
under the trade designation LUCIRIN from BASF Corp., 
Mount Olive, N.J.), and a mixture of 70% oligo 2-hydroxy 
2-methyl-4-(1-methylvinyl)phenylpropan-1-one and 30% 
2-hydroxy-2-methyl-1-phenylpropan-1-one) (commercially 
available under the trade designation KIP 100 from Sartomer, 
Exton, Pa.), and aromatic ketones such as the compounds 
available under the trade designation TINOCURE from Ciba 
Corp. Suitable hydrogen abstraction-type photoinitiators 
include benzophenone, Substituted benzophenones (such as 
that commercially available under the trade designation 
ESCACURETZT from Fratelli-Lamberti), and other diaryl 
ketones Such as Xanthones, thioxanthones, Michler's ketone, 
benzyl, quinones, and substituted derivatives of all of the 
above. Preferred photoinitiators include DAROCUR 1173, 
KIP 100, benzophenone, IRGACURE 184 and TINOCURE. 
0028. Other mixtures of photoinitiators may also be used 
in the coating compositions. Camphorquinone is one 
example of a Suitable photoinitiator for curing a coating com 
position with visible light. 
0029. The coating compositions described in this disclo 
Sure can also include a coinitiator or photoinitiator Synergist. 
The coinitiators can be tertiary aliphatic amines (such as 
methyl diethanol amine and triethanol amine), aromatic 
amines (such as amylparadimethylaminobenzoate, 2-n-bu 
toxyethyl-4-(dimethylamino) benzoate, 2-(dimethylamino) 
ethylbenzoate, ethyl-4-(dimethylamino)benzoate, and 2-eth 
ylhexyl-4-(dimethylamino)benzoate, (meth)acrylated 
amines (such as those commercially available under the trade 
designations EBECRYL 7100 and UVECRYL P104 and 
P115, all from UCB RadCure Specialties, Smyrna, Ga.), and 
amino-functional acrylate or methacrylate resin or oligomer 
blends (such as those commercially available under the trade 
designations EBECRYL 3600 or EBECRYL 3703, both from 
UCB RadCure Specialties). Combinations of the above cat 
egories of compounds may also be used. 
0030 Preferred photoinitiators include benzophenone, 
4-methylbenzophenone, benzoyl benzoate, phenylacetophe 
nones, 2,2-dimethoxy-2-phenylacetophenone, alpha,alpha 
diethoxyacetophenone, hydroxycyclo-hexylphenylketone, 
2-hydroxy-2-methyl-1-phenylpropan-1-one, bis-(2,6- 
dimethoxybenzoyl)-2,4,4-trimethylpentyl phosphine oxide, 
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2-hydroxy-2-methyl-1-phenylpropan-1-one, 2-hydroxy-2- 
methyl-1-phenylpropan-1-one, 2,4,6-trimethylbenzoyl 
diphenylphosphine oxide, and combinations thereof. 
0031 Coating compositions having resins with vinyl ether 
functional groups can be cured by UV or visible light using 
cationic-generating photoinitiators. Examples of Suitable cat 
ionic-generating photoinitiators include Super acid-generat 
ing photoinitiators. Such as triarylsulfonium salts. One useful 
triarylsulfonium salt is triphenyl sulfonium hexafluorophos 
phate. 
0032. The amount of hydrogen abstraction-type photoini 
tiator in such a composition is preferably at least 0.1 wt %, 
more preferably at least 0.2 wt %, and even more preferably 
at least 0.4 wt-%, based upon the total weight of the compo 
sition. The amount of hydrogen abstraction-type photoinitia 
tor in Such a composition is preferably no more than 4 wt %, 
more preferably no more than 3 wt %, and even more prefer 
ably no more than 2 wt %, based upon the total weight of the 
composition. 
0033 Coating compositions having resins with vinyl ether 
functional groups can be cured by UV or visible light using 
cationic-generating photoinitiators. Examples of Suitable cat 
ionic-generating photoinitiators include Super acid-generat 
ing photoinitiators. Such as triarylsulfonium salts. One useful 
triarylsulfonium salt is triphenyl sulfonium hexafluorophos 
phate. 
0034. Many coating compositions that may be cured by 
UV or visible light may also be cured with an electron beam. 
Techniques and devices for curing a coating composition 
using an electronbeam are known in the art. These techniques 
do not require a photoinitiator for electron beam cure of the 
coating. 
0035 Coating compositions that include compounds with 
(meth)acryland/or allyl functional groups may also be ther 
mally cured using a Suitable initiator. The thermal initiator 
typically facilitates the curing process by a free radical 
mechanism and typically includes a peroxide or azo com 
pound. Peroxide compounds Suitable for use as initiators in 
the coating compositions of the present invention include 
t-butyl perbenzoate, t-amyl perbenzoate, cumene hydroper 
oxide, t-amyl peroctoate, methyl ethyl ketone peroxide, ben 
Zoyl peroxide, cyclohexanone peroxide, 2.4-pentanedione 
peroxide, di-t-butyl peroxide, t-butyl hydroperoxide, and di 
(2-ethylhexyl)-peroxydicarbonate. Suitable azo compounds 
which may be employed as an initiator in the present compo 
sitions include 2,2-azo bis-(2,4-dimethylpentane-nitrile), 
2,2-azo bis-(2-methylbutanenitrile), and 2,2-azo bis-(2-me 
thylpropanenitrile). 
0036 Certain coating compositions of the present inven 
tion may also include one or more of a group of ingredients 
that can be generally referred to as performance enhancing 
additives. Typical performance enhancing additives that may 
be employed include Surface active agents, pigments, colo 
rants, dyes, Surfactants, thickeners, heat stabilizers, leveling 
agents, anti-cratering agents, curing indicators, plasticizers, 
fillers, sedimentation inhibitors, ultraviolet-light absorbers, 
optical brighteners, and the like to modify properties. 
0037 Coating compositions may include a surface-active 
agent that modifies the interaction of the curable coating 
composition with the Substrate, in particular, the agent can 
modify the ability of the composition to wet a substrate. 
Surface active agents may have other properties as well. For 
example, Surface active agents may also include leveling, 
defoaming, or flow agents, and the like. The Surface active 
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ylphenol, Sodium octoxynol-3-sulfonate, sodium cocoylsar 
cocinate, Sodium 1-alkoxy-2-hydroxypropyl Sulfonate, 
Sodium alpha-olefin (C-C) sulfonate, Sulfates of hydroxy 
alkanols, tetrasodium N-(1,2-dicarboxyethyl)-N-octadecyl 
SulfoSuccinamate, disodium N-octadecylsulfo Succinamate, 
disodium alkylamido polyethoxy SulfoSuccinate, disodium 
ethoxylated nonylphenol half ester of sulfosuccinic acid and 
the sodium salt of tert-octylphenoxyethoxypoly(39)ethoxy 
ethyl sulfate. Various combinations of emulsifiers can be 
used, if desired. 
0047 Latex polymers, particularly ones having some 
acidic functionality, are sometimes further stabilized by neu 
tralization using ammonia or an amine. To reduce lumines 
cence in a clear coating, the latex polymers may also be 
stabilized by a nitrogen-free base (e.g., an inorganic metal 
base such as KOH, Ca(OH), NaOH, LiOH, etc.). 
0048. An example of a method of preparing a water-dis 
persible polyester includes reacting one or more polybasic 
acids with one or more polyols to give a polymer with excess 
hydroxyl functionality. The resulting polyester could be fur 
ther reacted with either t-butyl acetoacetate, or diketene to 
incorporate acetoacetyl-functionality onto the polymer, and 
with a suitable anhydride such as trimellitic anhydride to 
render the polyester acid functional. The resulting acid func 
tionality may then be neutralized with a neutralizing base to 
render the polyester water dispersible. For coatings contain 
ing acetoacetyl-functional polymers (particularly clear coat 
ings, more particularly those that are substantially non-lumi 
nescing), the use of a nitrogen-free base (e.g., KOH, Ca(OH) 
NaOH, LiOH, etc.) is preferred. 

0049. An example of a method of preparing a water-dis 
persible alkyd includes reacting one or more of the alcoholy 
sis product of an oil and polyol, fatty acids, monoglycerides 
or diglycerides and one or more polybasic acids with one or 
more polyols to give a polymer with excess hydroxyl func 
tionality. The resulting alkyd could be further reacted with 
either t-butyl acetoacetate, or diketene to incorporate 
acetoacetyl-functionality onto the polymer, and with a Suit 
able anhydride such as trimellitic anhydride to render the 
alkyd acid functional. The resulting acid functionality may 
then be neutralized with a neutralizing base to render the 
alkyd water dispersible. For coatings containing acetoacetyl 
functional polymers (particularly clear coatings, more par 
ticularly those that are substantially non-luminescing), the 
use of a nitrogen-free base (e.g., KOH, Ca(OH), NaOH, 
LiOH, etc.) is preferred. 
0050 For coating compositions having a mixture of 
(meth)acryl, allyl ether, and vinyl ether functional groups, a 
combination of curing procedures may be used. For example, 
a coating composition having both (meth)acryl and vinyl 
ether functional groups typically includes an alpha-cleavage 
type and/or hydrogen abstraction type photoinitiator for the 
(meth)acryl functional groups and a cationic-generating pho 
toinitiator for the vinyl ether groups. 
0051. Other methods for curing the coating compositions 
of the invention can be used alone or in combination with 
methods described hereinabove. Supplemental curing meth 
ods include heat cure, chemical cure, anaerobic cure, mois 
ture cure, oxidative cure, and the like. Each method of cure 
requires a corresponding curing initiator or curing agent, 
which is included in the composition. For example, thermal 
cure can be induced by peroxides, metal drier packages can 
induce an oxidative cure, and multifunctional amines (for 
example isophorone diamine) can effect a chemical 
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crosslinking cure through Michael addition of amine groups 
onto acrylate reactive unsaturated groups. If these additional 
initiators are present in the coating composition they are 
preferably present in an amount of at least 0.1 wt %, based on 
the weight of the coating composition. Preferably, they are 
present in an amount of no greater than 12 wt %, based on the 
weight of the coating composition. 
0.052 The coating compositions described herein may be 
applied to a variety of Substrates including wood, cement, 
cement fiber board, wood-plastic composites, tile, metal, 
plastic, glass, optical fibers, and fiberglass. The coating com 
positions described herein can be used as a seal coating 
directly on the Surface of the Substrate, as a topcoat applied 
overa stained Substrate Surface, or overlying another seal coat 
or topcoat. 
0053. The coating compositions can be applied to a sub 
strate by a variety of methods including, for example, spray 
ing, painting, rollcoating, brushing, fan coating, curtain coat 
ing, spreading, air knife coating, die-coating. Vacuum 
coating, spin coating, electrodeposition, and dipping. 
0054 The thickness of the coatings will vary with the 
application. Typically, the coatings will have a thickness of 
0.1 mil to 20 mils (0.00025 cm to 0.0508 cm), however, 
thicker or thinner coatings are also contemplated depending 
on, for example, the desired coating properties. 
0055. The present invention also provides methods for 
coating that involve applying a coating composition to a 
Substrate and allowing the coating composition to harden 
(e.g., by exposing the coating composition to radiation such 
as ultraviolet or visible light). The present invention also 
provides coatings prepared or preparable from the coating 
compositions described herein. For example, a coating of the 
present invention is preparable by a method that involves 
applying a coating composition to a Substrate and allowing 
the coating composition to harden (e.g., by exposing the 
coating composition to radiation Such as ultraviolet or visible 
light). 
0056 Preferred coatings are cured by exposing the coating 
to radiation having a wavelength in the range of 10 nm to 
800 nm. More preferably, coating compositions of the present 
invention are exposed to ultraviolet or visible light in the 
range of 200 nm to 800 nm. Coating compositions of this 
invention may also be cured by thermal means or other forms 
of radiation Such as, for example, electron beam. 
0057 Preferred coatings, which are designed to be cured 
by ultraviolet or visible light, are preferably exposed to 100 
Mjoules/cm to 5000 Mjoules/cm, more preferably exposed 
to 300 Mjoules/cm to 2000 Moules/cm, and even more 
preferably exposed to 500 Mjoules/cm to 1750 Mjoules/ 
cm. 
0.058 As used in this application, the term “anti-graffiti 
or “mar resistant” refers to coatings that, when hardened, are 
not permanently damaged by the solvent-borne inks and dyes 
in permanent markers such as those available from Sanford 
LP Oak Brook, Ill., under the trade designation Sharpie. 
Typical permanent markers include dyes Suspended in a sol 
vent Such as, for example, propanol, butanol, acetone or diac 
etone alcohol, and mixtures thereof. 
0059. If the coatings in this disclosure are marked by ink 
from a permanent marker, the ink is removable from the 
coating by rubbing with a dry cloth, or rubbing with the cloth 
in combination with application of a mild alcohol-based sol 
vent like rubbing alcohol or nail polish remover. Following 
the ink removal process, the coating is Substantially shadow 
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free, preferably completely shadow-free, and its gloss level 
remains substantially unaffected, preferably completely 
unaffected. 

EXAMPLES 

0060. The following examples are offered to aid in under 
standing of embodiments of the presently described coating 
compositions, and are not to be construed as limiting the 
scope of this disclosure. Unless otherwise indicated, all parts 
and percentages are by weight. 

Reagents: 

0061 ALUMAX R-1000 Al particles (Alumax Alumi 
num Corp., Pittsburgh, Pa.) 
ACRYSOL RM-2020NPR urethane rheology modifier 
(Dow, Midland, Mich.) 
BENZOPHENONE photoinitiator 
BERMASILK MK silicone copolymer flatting agent (Al 
bemarle Corp., Baton Rouge, La.) 
BYK 346—silicone surfactant (Byk-Chemie, Wallingford, 
Conn.) 
BYK 411—modified urea anti-settling agent (Byk-Chemie, 
Wallingford, Conn.) 
CN 975 hexafunctional urethane acrylate (Sartomer, 
Exton, Pa.) 
CN 971 A80 urethane acrylate blended with tripropylene 
glycol diacrylate (TPGDA, SR 306) (Sartomer) 
CN 120 A80 epoxy diacrylate blended with tripropylene 
glycol diacrylate (TPGDA, SR 306) (Sartomer) 
DISPERBYK-dispersing aid (Byk-Chemie, Wallingford, 
Conn.) 
DOWANOL DPM glycol ether solvent (Dow, Midland, 
Mich.) 
EBECRYL P104—acrylated amine photoactivator from 
Cytec Surface Specialties, Dragenbos, Belgium 
IRGACURE 500–1-hydroxy-cyclohexyl-phenyl-ketone 
and benzophenone-photoinitiator 
LITHENE PL polybutadiene resin leveling, slip agent 
(Synthomer, Ltd. Harlow, UK) 
POLYPHASE AF1 fungicide (Troy Corp., Florham Park, 
N.J.) 
SANDUVOR light stabilizer, prevents photochemical deg 
radation (Clariant International, Ltd., MuttenZ, CZ) 
SILSURF Di-1010 octamethylcyclotetrasiloxane defoamer 
(Siltech Corp., Toronto, Calif.) 
SR 238—1.6 hexanediol diacrylate (HDDA) (Sartomer) 
SR 306 tripropylene glycol diacrylate (TPGDA) (Sar 
tomer) 
TEGOAIREX904W defoamer (Evonik Industries, Parsip 
pany, N.J.) 
TEGORAD 2650 crosslinkable silicone acrylate (Evonik 
Industries, Parsippany, N.J.) 
TINOCURE aromatic ketone photoinitiator (Ciba Corp., 
Ardsley, N.Y.) 
TMPTA trimethylolpropane triacrylate 
RICON 130 maleinized polybutadiene (Sartomer) 
UCECOAT 7655 waterborne acrylated polyurethane dis 
persion from Cytec Surface Specialties, Dragenbos, Belgium 
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ZONYL FSP anionic phosphate fluorosurfactant (DuPont, 
Wilmington, Del.) 

Example 1 

Preparation of Urethane Coating Composition 

0062. The metal particles and flatting agents listed in Table 
1 below were dispersed in a mixer/disperser such as those 
available from Morehouse Cowles, Chino, Calif., or Hockm 
eyer Equipment Corp., Elizabeth City, N.C. Then, the remain 
der of the ingredients were added and dispersed in the mixer 
to create a coating composition. 

TABLE 1 

Description Lbs Gallons 

CN975 204.146 20.415 
(21.2 wt %) 

CN971A8O 281.916 30.878 
(29.2 wt %) 

TPGDA 77.770 9.054 
(8.1 wt %) 

HDDA 116.6S47 13.5803 
(12.1 wt %) 

SANDUWORWSU 14896 O.1862 
(0.15 wt %) 

TINOCURE 1173 29.1637 3.2418 
(3.0 wt %) 

GENOCUREMBF 19.4425 2.O127 
(2.0 wt %) 

POLYPHASEAF-1 O4913 O.OSO4 

(0.05 wt %) 
DISPERBYK-163 9.7212 1.1783 

(1.0 wt %) 
LITHENEPL O.9721 O.1312 

(0.1 wt %) 
BERMASILK MK 68.0486 5.8361 

(7.0 wt %) 
ALUMAXR-1OOO 46.6619 14004 

(4.8 wt %) 
TEGORAD 26SO 184703 2.2525 

(1.91 wt %) 
BYK-411 19442 O.2222 

(0.20 wt %) 
96438 100.00 

0063. The coating composition was roll coated on a 
sample of wood flooring, and then cured using UV light to 
form a coating. 
0064. After curing was complete, the coating was marked 
with a permanent marker available from Sanford LP, Oak 
Brook, Ill., under the trade designation Sharpie. After the ink 
from the marker was dry, the mark was wiped with a white 
cotton rag. Soft wipes were used initially, then more aggres 
sive wipes, to evaluate whether the ink could be completely 
removed without affecting coating gloss or removing the 
coating. If a shadow or stain remained after wiping with the 
cotton cloth, rubbing alcohol and/or nail polish remover were 
used to remove any remaining marks. 
0065. The ink marks were all completely removable, and 
the coatings remained undamaged. 

Example 2 

Preparation of Epoxy Coating Composition 

0066. Using the procedure set forth in Example 1 above, 
an epoxy coating composition was prepared with the ingre 
dients in Table 2 below. 
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0067. After curing was complete, the coating was marked 
with a permanent marker available from Sanford LP, Oak 
Brook, Ill., under the trade designation Sharpie. After the ink 
from the marker was dry, the mark was wiped with a white 
cotton rag. Soft wipes were used initially, then more aggres 
sive wipes, to evaluate whether the ink could be completely 
removed without affecting coating gloss or removing the 
coating. If a shadow or stain remained after wiping with the 
cotton cloth, rubbing alcohol and/or nail polish remover were 
used to remove any remaining marks. 
0068. The ink marks were all completely removable, and 
the coatings remained undamaged. 

TABLE 2 

Description Lbs Gallons 

TPDGA (SR 306) 1OOOO 11641 
CN12OA8O 2SO.OO 26.757 
TMPTA 143.50 15.683 
TINOCURE 1173 3O.OO 3.3348 
RICON 130 1.00 O.13S 
BENZOPHENONE 2O.OO 2.1867 
DISPERBYK-163 S.OO O. 6061 
BERMASILKMK 7O.OO 6.0034 
CN12OA8O 260.00 27.8373 
EBECRYLP104 3O.OO 3.2751 
TEGORAD 26SO 19.00 2.31.99 
BYK-411 2.00 O.2286 

93OSO 1OO.O2 

Example 3 

Preparation of Aqueous UV-Curable Coating Com 
position 

0069. Using the procedure set forth in Example 1 above, 
an aqueous, UV curable coating composition was prepared 
with the ingredients in Table 3 below. 

TABLE 3 

Description Pounds Gallons 

UCECOAT 7655 740.262 84.6O2 
IRGACURE SOO 22.432 2.407 
DOWANOLDPM 17.543 2.215 
BYK-346 2.243 O-269 
TEGO AIREX 904 W O.S61 O.06S 
SILTECHDL 1010 8.636 1.016 
ZONYLFSP O.S61 O.OS8 
DIWATER 67.297 8.079 

0070 Various embodiments of the invention have been 
described. These and other embodiments are within the scope 
of the following claims. 

1. A coating composition, comprising: 
a functionalized resin selected from at least one of poly 

urethanes, epoxies, polyamides, chlorinated polyole 
fins, acrylics, polyesters, or mixtures or copolymers 
thereof, wherein the resins comprises at least one of 
(meth)acryl or acetoacetyl functionality; 

a (meth)acryl functional compound; and 
a functionalized silicone compound. 
2. The coating composition of claim 1, wherein the resin is 

selected from urethane (meth)acrylates and epoxy (meth) 
acrylates. 
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3. The coating composition of claim 2, wherein the (meth) 
acrylate is multifunctional. 

4. The coating composition of claim 1, wherein the (meth) 
acryl functional compound is a multifunctional monomer 
selected from the group consisting of isobornyl(meth)acry 
late, isodecyl(meth)acrylate, phenoxyethyl(meth)acrylate, 
trimethylolpropane tri(meth)acrylate, trimethylolpropane 
ethoxylate tri(meth)acrylate, tripropylene glycol di(meth) 
acrylate, hexanediol di(meth)acrylate, tetrahydrofurfuryl 
(meth)acrylate, beta-carboxyethyl(meth)acrylate, bisphenol 
Aethoxylate di(meth)acrylate, ethoxylated neopentylglycol 
di (meth)acrylate, propoxylated neopentyl glycol di(meth) 
acrylate, di-(trimethyolpropane tetra(meth)acrylate), pen 
taerythritol tri(meth)acrylate, pentaerythritol tetra(meth) 
acrylate, and mixtures thereof. 

5. The coating composition of claim 1, wherein the silicone 
compound comprises (meth)acryl functionality. 

6. The coating composition of claim 5, wherein the silicone 
compound is multifunctional. 

7. The coating composition of claim 1, further comprising 
a photoinitiator. 

8. The coating composition of claim 7, wherein the photo 
initiator comprises benzophenone, 4-methylbenzophenone, 
benzoyl benzoate, phenylacetophenones, 2,2-dimethoxy-2- 
phenylacetophenone, alpha,alpha-diethoxyacetophenone, 
hydroxycyclo-hexylphenylketone, 2-hydroxy-2-methyl-1- 
phenylpropan-1-one, bis-(2,6-dimethoxybenzoyl)-2,4,4-tri 
methylpentyl phosphine oxide, 2-hydroxy-2-methyl-1-phe 
nylpropan-1-one, 2-hydroxy-2-methyl-1-phenylpropan-1- 
one, 2,4,6-trimethylbenzoyl-diphenylphosphine oxide, or 
combinations thereof. 

9. The coating composition of claim 7, wherein the com 
position is at least partially curable by ultraviolet or visible 
light. 

10. The coating composition of claim 1, further comprising 
a non-silica organic flatting agent. 

11. The coating composition of claim 10, wherein the 
flatting agent comprises a silicone copolymer. 

12. The ink resistant coating composition of claim 1, 
wherein the coating composition further comprises metal 
particles. 

13. A method of coating a Substrate, the method compris 
ing applying the coating composition of claim 1 to a substrate 
and allowing the coating composition to harden. 

14. A coating on a substrate preparable by the method of 
claim 13. 

15. A coating composition, comprising: 
about 40 wt % to about 60 wt % of a multifunctional 

(meth)acryl resin selected from urethanes and epoxies; 
about 10 wt % to about 25 wt % of a multi (meth)acryl 

functional compound; 
about 0.1 wt % to about 10 wt % of a photoinitiator; and 
about 0.1 wt.% to about 5 wt % of a (meth)acryl functional 

silicone compound. 
16. The coating composition of claim 15, wherein the 

(meth)acrylate-functional compound is selected from the 
group consisting of trimethylolpropane tri(meth)acrylate, 
tripropylene glycol di(meth)acrylate, hexanediol di(meth) 
acrylate, and mixtures thereof. 
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17. The coating composition of claim 15, wherein the 
urethane is hexafunctional. 

18. A method of coating a Substrate, the method compris 
ing a applying the coating composition of claim 15 to a 
Substrate and exposing the coating composition to ultraviolet 
or visible light. 

19. A method of coating a substrate surface, the method 
comprising: 

applying to a Substrate Surface a coating composition com 
prising: 
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a multi (meth)acryl functional resin selected from ure 
thanes and epoxies; 

a multi (meth)acryl functional compound; 
a photoinitiator, and 
a crosslinkable (meth)acryl functional silicone compound; 

and 
applying ultraviolet or visible light to the coating compo 

sition to at least partially cure the coating composition. 
c c c c c 


